Abstract Metastasis from a malignant tumor to the palatine tonsils is rare, with only 100 cases reported in the English-language literature. Tonsillar metastasis from a gastric cancer is very rare. We report here a case of palatine tonsillar metastasis after gastric cancer surgery. The patient was an 88-year-old woman who had gastric cancer with abdominal wall invasion. She had undergone a distal gastrectomy with abdominal wall resection and D2 lymph node dissection. Histologically, the tumor was primarily a moderately differentiated adenocarcinoma. It was stage IV (T4, N1, M0) using TNM clinical classification. The patient developed pharyngeal discomfort and abdominal pain and was hospitalized during the follow-up period, 1 year 9 months post-operatively. Multiple lung metastases, Virchow's lymph node metastasis, and adrenal metastasis were observed. A mass of 2.5 cm was also observed in the right palatine tonsil. It was diagnosed as a moderately differentiated adenocarcinoma, a metastasis from gastric cancer. There was a concern of asphyxiation due to hemorrhage of the tumor; however, the tumor dislodged approximately 10 days after biopsy and tonsillar recurrence was not observed. The patient died 1 year 10 months post-operatively. In the literature there are cases with tonsillar metastases where surgical treatment, radiotherapy, and chemotherapy were performed and extension of survival was seen. Tonsillar metastasis is a form of systemic metastasis of a malignant tumor, and there is a high risk for asphyxiation from tumor dislodgement or hemorrhage. Thus, it is important to recognize tonsillar metastasis as an oncologic emergency.
Introduction
Malignant tumors that develop in the palatine tonsils are mostly primary malignancies. There have only been 100 cases of metastatic tumors involving the tonsils reported in the English-language literature [1] . Tonsillar metastasis from a gastric cancer is very rare.
We report here a case with tonsillar metastasis 1 year 9 months after gastric cancer surgery and include a brief literature review.
Case report
The patient was an 88-year-old woman who had undergone gastric cancer surgery and was seen at the outpatient clinic. She developed anemia at age 87 and was diagnosed with gastric cancer by an upper gastrointestinal endoscopy. Gastric cancer was Borrmann type 3 occupying approximately half the circumference and located near the lesser curvature in the anterior wall of the lower gastric body. An examination showed that there was no distant metastasis. The patient was scheduled for surgery, but she developed myocardial infarction and the surgery was postponed. When her general condition improved after 6 months, surgery was performed. Pre-operative imaging showed an abdominal wall invasion of gastric cancer but no distant metastasis. A distal gastrectomy with abdominal wall resection and a lymph node dissection were performed. Histologically, the resected specimens were determined to be gastric cancer, mainly a moderately differentiated but also partly a poorly differentiated adenocarcinoma (Fig. 1) . The tumor was stage IV (T4, N1, M0) according to TNM clinical classification. Additional histologic findings were high venous invasion (V1) and middle-level lymphatic vessel invasion (L1). According to the Japanese classification of gastric carcinoma, the findings were v3 and ly2, respectively. We were not able to confirm venous invasion and lymphatic vessel invasion at the site of the tonsillar metastasis, because the tonsils were tissue of the biopsy. Venous and lymphatic vessel invasion was found in the stomach tissue. Furthermore, invasion of a very large vein was seen on Elastica van Gieson staining (Fig. 2) . Chemotherapy was not performed post-operatively as requested by the patient's family, and the patient was followed up on an outpatient basis. Left adrenal metastasis was suspected 1 year 6 months post-operatively, but there were no symptoms. Since the patient requested follow-up, she continued to be monitored on an outpatient basis. She complained of pharyngeal discomfort and abdominal pain 1 year 9 months post-operatively, and she was hospitalized for further examination.
During hospitalization, a 2.5 cm tumorous lesion was observed in the right palatine tonsil (Fig. 3a) . A subcutaneous mass was observed in the occipital region, and a Virchow's lymph node was palpable. The abdomen was flat and soft, and a mass was not palpable. A contrastenhanced thoraco-abdominal computed tomography scan showed the enlargement of Virchow's lymph node metastasis, multiple lung metastases, and left adrenal metastasis. Brain metastasis was suspected in the contrast-enhanced magnetic resonance imaging scan of the head. A palatine tonsillar mass was not observed. Neither liver metastasis nor ascites were found. Carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA19-9) levels were elevated at 5.8 ng/ml and 7010 U/ml, respectively.
The palatine tonsillar mass was 2.5 cm with a hematoma. A biopsy showed a moderately differentiated adenocarcinoma and it was diagnosed as a metastasis from the gastric cancer (Fig. 3b) . The subcutaneous mass of the head was also an adenocarcinoma and a metastasis from the gastric cancer.
The patient had reduced oral food intake at admission due to pharyngeal discomfort. Since there was a risk for asphyxiation from a tonsillar tumor hemorrhage or dislodgement, further examination was performed with consideration for resection. The mass spontaneously dislodged approximately 10 days after biopsy. The subjective symptoms were also resolved and the patient was able to take food orally. Thereafter best supportive care (BSC) was continued and the patient died 1.5 months after hospitalization (1 year 10 months post-operatively).
Discussion
Malignant tumors involving tonsils are mostly primary tumors; metastatic tumors are rare. Gallo et al. [1] reported that there were approximately 100 cases published in the English-language literature. Many tonsillar metastases are from head and neck cancer [2] , but there are also many metastases from renal cancer and melanoma, followed by breast cancer and lung cancer. In 1965, Friedmann et al. [3] reported on tonsillar metastasis from gastric cancers in a review of 71 cases of metastatic cancer to the head and neck. They reported that there were only two cases (tonsil and nasopharynx) of metastases from gastric cancer to the same region.
We performed English and Japanese literature searches of publications up to March 2010 on gastric cancer metastasis to the head and neck, excluding brain and cervical lymph node metastasis, using PubMed and ICHUSHI (Japan Medical Abstracts Society) digital archives. We found 33 cases with sufficient information for review [1, . Table 1 summarizes information on these 33 cases and our own case. The age of onset ranged from 42 years to 88 years, with a mean age of 62.4 years. Our 88-year-old patient was the oldest case.
The duration of time between the diagnosis of gastric cancer and metastasis was determined. There were 13 metachronous cases in which the interval between the diagnosis of gastric cancer and metastasis was greater than 1 year, with a mean interval of 25.2 months. There were 19 synchronous cases, in which the interval to metastasis was less than 1 year. Ten of these 19 cases were diagnosed with gastric cancer and a metastatic lesion at the same time. The mean interval in the 9 cases diagnosed with metastasis occurring longer than 1 month after the primary diagnosis was 5 months. In addition, 2 of the cases were patients in whom the metastatic lesion had already been identified before the diagnosis of gastric cancer.
There were 28 cases with a histopathological diagnosis available for review. There were 9 (32.1%) well-tomoderately differentiated adenocarcinomas and 19 (67.9%) poorly or undifferentiated adenocarcinomas or signet-ring cell carcinomas. Many gastric cancers tended toward low-grade differentiation.
The location of gastric cancer metastasis to the head and neck were reviewed in all 34 cases. There were 13 (38.2%) with tonsillar, 8 (23.5%) with thyroid, 6 (17.6%) with gingival, and 4 cases (11.8%) with dural metastases. In addition, there was 1 case each of metastasis to the pituitary gland, the submaxillary gland, and the oral mucosa.
With regard to gastric cancer tonsillar metastasis, there were 3 cases (23.1%) with bilateral and 10 cases (76.9%) with unilateral metastases. Six cases had unilateral metastasis on the left and 4 cases were on the right.
In general, the clinical and histopathologic diagnosis of metastatic tonsillar carcinoma is considered to be difficult; however, it should be recognized and treated as a systemic metastatic lesion. Most primary tonsillar carcinoma lesions are of the epidermoid type with various levels of differentiation; undifferentiated (anaplatic) carcinoma is rare. Although salivary gland tumors (pleomorphic adenomas and adenoid-cystic carcinomas) can occur in the tonsillar region, they rarely show characteristics of adenocarcinoma. Tonsillar adenocarcinoma is therefore highly likely to metastasize. If tonsillar adenocarcinoma is seen bilaterally, metastasis is even more likely. Physicians should be aware of this and proceed with appropriate examinations.
Of the cases we reviewed, 6 cases of tonsillar metastasis were treated. Five patients underwent surgery (1 case combined with chemotherapy and 1 case combined with radiotherapy) and there was 1 case treated only with chemotherapy. BSC was provided to another 7 patients.
The duration of survival was reported in 5 treated patients. The longest survival was 30 months, with a mean survival of 14.6 months. By contrast, among the patients receiving BSC, the mean survival for 6 of these patients was 3.8 months. These data indicate that surgical treatment, chemotherapy, and radiotherapy were effective in tonsillar metastasis from gastric cancer.
Tonsillar metastasis is a systemic malignant tumor metastasis. Treatment should be considered, because longterm survival may be possible. In our case, there was a risk of asphyxiation from tonsillar tumor hemorrhage or dislodgement. Therefore, the patient was evaluated for resection of the tonsillar metastasis; however, spontaneous dislodgement of the tumor occurred approximately 10 days after biopsy.
Theories on the mechanisms of metastasis to the tonsils include: (1) hematogenous metastasis, (2) lymphatic metastasis, (3) metastasis via paravertebral plexus from lung metastasis, which in turn is from head and neck cancer [33] , (4) direct invasion from surrounding lymph node metastasis, and (5) direct seeding to the tonsillar crypts due to regurgitation of the gastric content [34] . Many hematogenous metastases (1) have been said to metastasize from the lungs via Batson's vertebral venous plexus [35] . A metastatic route is speculated from portal circulation through the liver or lungs to the systemic circulation via the heart and finally reaching the tonsils [35] . For lymphatic metastasis (2), retrograde metastasis could occur from the thoracic duct via the cervical lymph nodes because there are no afferent lymphatic vessels in the tonsils [36] . For direct invasion from a metastasis of a surrounding lymph node (4), the mechanism is thought to involve retrograde metastasis from the thoracic duct to a cervical lymph node; however, the majority of the cases do not have obvious metastases in the cervical lymph nodes. Therefore, for tonsillar metastasis, this mechanism is unlikely, and hematogenous metastasis (1) is generally considered most probable.
Our case had a metastasis involving the right tonsil and a cervical lymph node metastasis on the left. Multiple lung metastases were also observed, and hematogenous metastasis via the lung was highly likely. The metastasis to the tonsils was thought to be hematogenous metastasis because we recognized an invasion of a very large vein on sections stained with Elastica van Gieson stain.
Finally, in our case, the tonsillar metastatic lesion was spontaneously dislodged, and the tumor did not occlude the airway. Airway occlusion by hemorrhage or blood clot did not occur either, but there was a risk. Yamauchi reported on a case needing intubation because of bleeding from a tonsillar metastasis and dyspnea which indicates that tonsillar metastasis should also be recognized as an oncologic respiratory emergency.
